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The present invention relates to novel substituted 
heterocyclic compounds, processes for their preparation, 
pharmaceutical compositions containing them and their use 
in therapy. 

The present invention therefore provides in a first 
aspect compounds of structure (I) : 



Ar 



in which 

each group Ar is the same or different and is optionally 
substituted phenyl or optionally substituted 
heteroaryl; 
20 X is nitrogen or CR 1 

Y is nitrogen, NCCHj),,* « ^^n* 

Z is nitrogen, oxygen or H(CH 2 )„A, and the dotted 

line indicates the optional presence of a double 
bond so as to form a fully unsaturated heterocyclic 

25 ring? 

Rl is hydrogen, C^alkyl, optionally substituted 
phenyl or optionally substituted heteroaryl? 
n is 4 to 12? and 

A is co 2 H or a group hydrolysable to co 2 H, 
30 s-tetrazolyl, S0 3 H, P(0)(0R) 2 , P(0)(0H) 2 , or 

P(0) (R) (OR) in which R is hydrogen or C^alJcyl, 
or a pharmaceutically acceptable salt thereof, 

provided that 

X, Y and Z are not all at the same time, 

35 nitrogen? 
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„ wbenV is M(CB 2)n *, * iB nitrogen; and 
when z is oxygen, V is ciCHj),,*. 

suitably, each group « is ^^^^ 
optionally substituted phenyl or ^ ^ 

heteroaryl. Here suitably, each group ^ f each 

is optionally substituted phenyl. Preferably 
^"Jis the sa»e and is unsubstituted phenyl. 

suitably, X is nitrogen or <*W preferably X is 
nitrogen. 

suitably, * is ni^ ^M Vr^C^ 
L5 preferably, * is nitrogen or NCCH^, 

Y is N(CH 2 ) un- 
suitably, Z is nitrogen, HCCH^ or oxygen; 
suiiwiy, preferably 

preferably Z is nitrogen or M(CH 2 )„A, 

20 Z is nitrogen. 

suitably, n is ♦ to 13, preferably 4 to 8 ana «st 
preferably 7 or 8. 

for e*a»ple COjC^allcyl such as C0 2 CB3 

30 C0 2 C 2 H5. 

substituted phenyl or optionally subs* 
Preferably R 1 is hydrogen. 
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suit-l. eubstituent. for ^^^s^ or 

include, for ex^pl., ^f^C T^l. neleC^alKyl 
different and are selected from C^aUcyi, na 1 
such as CF 3 , halogen, hydroxy and c^aixoxy. 

Citable heteroaryl group. Include, for example, 
saturate or unsaturated S- or 6-M.ber.d ^ 
Rising 1 to 3 heteroaton. selects fro. nitrogen, 
^"anTsulphur. Prefer-d such ring, include, for 
example, thienyl and furyl ring.. 

Particularly preferred compounds of structure (I) 
include: 

Z-CS-carboxyoctyD-A.s-diphenyltriazole; 
wa-carboxyoctyl) -4 , 5-diphenyltriasole; and 
2 - (8 -ethoxycarbonyloctyl) -4 , s-diphe»ylt«a*ole. 

T*e c-pounds of structure (I) can he ^ 

procedures analogs to those » > "»£xer aspect 
preset invention tMrefore provides in a "^"^ 
I process for the preparation of expounds of structure 
(I) which comprises: 

. . 4 _v. n i s other than oxygen 
(a) for compounds xn which z xs o™* 

reaction of a compound of structure (ID : 



30 H 



£ aTx are a. descrihed in structure ,I> 



35 
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or C(CH 2 )nA.; with a compound of structure: 
L(CH 2 )„A < III} 

5 in which n and A are as described for structure (I) and L 
is a leaving group; or 

(b) reaction of a compound of structure (IV) : 



10. 




(IV) 



15 in which Ar and X are as described in structure (I) , Y b 
is N, N(CH 2 ) n A b or C(CH 2 )nA b , Z b is N, 0 or 

NCC^n&b P«> v i ded that: 

• X, Y b and 2 b are not all nitrogen, 

• when X is CR 1 , Y b and Z b are not both nitrogen, 
20 • when Y b is N(CH 2 )nA b , 2 b is nitrogen, and 

• when Z b is o, Y b is -c(CH 2 ),i*b? 

A b is a group convertible to a group A as described in 
structure (I) , with a reagent suitable to convert the 
group A b into a group A and, optionally thereafter, 
25 converting one group A into another group A, and 
optionally forming a salt. 

Suitable leaving groups L will be apparent to those 
skilled in the art and include, for example, halogen, 
30 such as bromine. 

Suitable groups A b convertible to a group A 
include, for example, where A is C0 2 H, CH groups, which 



35 



WO 92/04334 



PCT/GB91/01545 



-5- 



can be converted into C0 2 H groups by reaction with, for 
e»-pl., sulphuric .cid. Otter groups and suitable 
r^ents will be apparent to those skilled « the art. 

The reaction between compounds of structures (ID 
( XII, can be carried out in a suitable solvent xn the 
presence of a base at a temperature of between ambient 
and the reflux temperature of the solvent used. For 
^Lp!., compounds of structure (I, in which X and V are 
, both nitrogen and Z is HICE-,)^*, can be P»P*" d 

by reacting a compound of structure (II, in which X and 
7 are both nitrogen with a compound of structure (III) 
in which I* is bromine and A i. CO,", in aquwus 
solution in the presence of sodium hydroxide as b«e . 
5 Further reaction of said co-pound of structure (I) witt, 
for example, p-toluene eulphonio acid in methanol gives 
the corresponding compound in which A is 
Tbe compounds of structures (II) and (III) are available 
«c!ally. or can be prepaid by standard techniques. 

me reaction betveon compounds of structure (rv, and 
a reagent suitable to convert the croup A b « 
will, of course, take place under conditio^ which will 
expend on the nature of the group At- " '^"^L 
15 atCibed, for -anple -hen A b is CK. "action^ with 
sulphuric acid under aqueous conditions affords the 
desired compounds of structure (I) in which A is co£. 

which X is nitrogen, Y b is c(CH 2 ) n a. end Z b is 
oxygen can be prepared via the following reaction 
sequence: 



35 
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25 



Ar 



Y — l 

to >VOH Br(CH 2 ) n C0 2 H,DCC Ar^O 



o 

Arv^OC(eai 2 ) n Br 



30 




NH 4 0AC 



KCK »r--^~~«r 

The compounds of structure (I) and their 
p^ceutically accept-*, salts have been found «he 
P^Hgonists and as such are useful In therapy for the 
« as JL of disease conditions in which such an ef f e=t 
is beneficial. 

20 More specifically, the coapounds are ejected to 

zo " .„,.™„ t i c vaeodilatory, anti- 

have utility as antithrombotic, vasou 

atherosclerotic, antiinf lavatory and oytoprotecti 
a ,ents. in particular, as antithrombotic and 
vLodilatory agents, the expound. 

— in the treats of, ^^^2-., 

7»7-^"X^> utilisation including 
deep vein —3,- P-*^ 
vascular disease and Reynaud'. »■ J* 
xerotic agent, the conpound. 
reduce atherosclerotic plaque formation and as 

^protective ^ ISTt— 



cytoprotective agents «~ sal 
protect liver and gastric mucosa, protect again 
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and ulcerative damage and reduce infarct size in 
myocardial infarct. 

in addition to the foregoing utilities the compounds 
have antihyperlipidaemic properties and as such are 
expected to be of use as lipid lowering agents, and in 
the treatment of atherosclerosis and its sequelae. 

in therapeutic use, the compounds of the present 
LO invention are usually administered in a standard 

pharmaceutical composition. The present xnventxon 
therefore provides in a further aspect pharmaceutical 
compositions comprising, a compound of structure (I) or 
pharmaceutical^ acceptable salt thereof and a 
15 pharmaceutically acceptable carrier. 

The compounds of structure (I) and their 
pharmaceutical* acceptable salts which are actxve when 
given orally can be formulated as liquids, for example 
20 syrups, suspensions or emulsions, tablets, capsules and 



25 



30 



lozenges . 



A liquid formulation will generally consist of a 
suspensiror solution of the compound or pharmaceutical ly 
acceptable salt in a suitable liquid carrxer(s) for 
example, ethanol, glycerine non-aqueous --nt for 

example polyethylene ^'^^^^ 9gaM 
suspending agent, preservative, flavouring 



agent. 



35 



A composition in the form of a tablet can be 
prepared using any suitable pharmaceutical^ carrxer(s) 
routinely used for preparing solid formulations^ 
B^ies of such carriers include magnesxum stearate, 
starch, lactose, sucrose and cellulose. 
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A coition in -^^Tc^r.^ 
prepare using "^^^ act ive ingredient can 
— "^'carriers and then filled into 
be prepared using "^J^^y, a dispersion or > 
. ^d gelatin »P^^ „ y .uitrf.1. 
suspension can be P«P" aqueous guns, 

pharmaceutical earner <s> , « ^ sion or 

srrrss. -. - — -~ ■ 

or suspension of tne wmiaous carrier or 

accept!. a f r.^ie polyethylene - 

parenteral^ acceptable oil. r aracbU oil ox 

rr-erTtllT-sUon ca.be 

tyophtused JS- reconsti^ » — « 
ri7ent lust prior to administration. 

..-—v formulation comprises a 

A Wic.1 .uppoaitcry t0 ^ harMceati0!1 lly 
compound of structure (I) or_ P ^ atoinis «red 

acceptable salt lubri „ting agent sue* 

- P-W""*» ' W f^; ^ Stuetic wax., or »«. 
low melting vegetable or sy» 

is in unit dose fori, sue* 
preferably the composxtxon « on un 

as a tablet or capsule. 

„nit for oral administration contains 
Each dosage unit for o parenteral 
10 preferably fro. 1 to 250 to 25 of 

^ministration contains P"ferab£ f r 
. coapcund of the «**«°°*J££ n*-,^ Ms e. 
acceptable salt thereof calculated 
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The preset invention also provides » of 
ni-idcing the effects of PG! 2 which ceases 
.aministerin, to . _1 in "«» tner» an effectxv. 
amount of a compound of the structure (I) era 
pharmaceutical* .ccept^ie saxt t^aof; ^ 
of treatment of cardiovascular diaorders vh^cn P 

administering to a _1 i» — » 
»ount of a co-pound of the structure (!) or a 
phar-aceuticall, acceptable salt thereof. 

The pharmaceutical ««*«». °^^ S J**\ n . 
invention will normally be ^""^ ^ «y he. 

for example, » * ° ,!f ITcr an intravenous, 
Dreferably between l mg and 2S0 mg, or an in 

^LL, or intramuscular dose of be 

— miiaid rr, t ~ r - 

!ZLnd being administered l to 4 tines per day. 
compound being aa3n * adttin istered for a period 

suitably the compounds will be aomi 

e.w^ MM v £or example for a wee* w*. •» 
of continuous therapy, *ot 

Th. folding Examples ~rv. » 
invention. T«*er.t»r.s are recorded » degree. 

centigrade. 
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A solution of s-^ooctanoic acic | 
sodium hydroxide (1.49g) i* vater (50ml) was adde 
solution of 4.5-diphenyltriazole ^J^^'^ 

197 0. 103, 1903-17) and ^^^ e 0 4 1 ; 3 o : g , X Lrs. 

(75ml) and the mixture was stirred at 80 C for 

2N Aqueous hydrochloric acid (50ml) was carefully 

to the cooled reaction and then extracted ^ diethyl 

(12. 2g) as an oil. 

afcove fixture (12.2,). P-toluene sulpho*lc aci*. 
hydrate (1.2„ a*d •"^'^^ 

Secular sieve. * or ^^ vefl ^ dichloroMtt ane 

solution ,200-X,. «~ -""'t^sttro. 
»g»esiu» -oil**, and evaporated to " 
coIL chroaato^aphy on silica gel •«-«** 5 . 
aichloro^tfcane gave i-^tfcoxycarbonylhepty!, 4.B 

t"lxycar b onylhep t y 1 )- 4 .S-diP-nyl«iazole 
(B0 «ple 2) <3.2g, 25.2*) as oils. 

2 found: C. 73.0.. « 7.20, >. 11.00% 
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Examnle 3 

i - f 1-4 . s-diphenvltriagole 

5 1- (7-Methoxycarbonylheptyl) -4 , 5-diphenyltriazole 

(lg) was treated with 2N sodium hydroxide in aqueous 
ethanol at reflux temperature for 2.5 hours. The ethanol 
was removed in vacuo and the residual mixture acidified 
with 2N aq HC1. The aqueous solution was extracted with 

10 ■ ethyl acetate and the organic extracts combined, dried 
over magnesium sulphate .and evaporated to dryness in 
vacuo. Recrystallisation from ethanol and water gave 

1- (7-carboxyheptyl) -4, 5-diphenyltriazole (0.6lg, 64%) as 
a vhite solid, m.p. 103-104 *C. 

15 Found: C, 72.66; H, 6.92; N, 11.44% 

C 22 H 25 N 3°2 require 85 c # 72.70; B, 6.93; N, 11.56% 

20 ?- W . s-dlphenvltriazole 

2- (7-Methoxycarbonylheptyl) -4 , 5-diphenyltriazole 
(lg) was reacted with 2N sodium hydroxide in a method 
similar to Example 3. Recrystallisation from ethanol and 
25 water gave 2- (7-carboxyheptyl) -4, 5-diphenyltriazole 
(0.76g, 79%) as a white solid, m.p. 86-88*C. 
Pound: C, 72.70; H, 6.94; N, 11.47% 
C 22 H 25 N 3°2 requires: C, 72.70; H, 6.93; N, 11.56% 

30 Example 5 

2- f ft ^ rywyo"*^ 1 *- * .s-dinhetivltriazole 

a) A mixture of 4, 5-diphenyltriazole (llg) , 

35 
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^ and potassium carbonate 
1(8 -aibromoocta»e (67. 6g), . » p ^ ^ re£lox 

tcperature tor 24 Boar ^ residue. ; 

solvent evaporated *° * ^ and column J 

, Distillation to ^ wltn , h e*ane: ethyl 

^o^toorap.y on silica oel^ ^^. 

acetate gradient gave 2 (8 or 

triable (11.139- •»» •» » «U- ^ m> 

- i- (a -^,- ; ,- Pr ^ 

as a white solxd, m.p. » A 

15 from hexane. 19.84%; 

Pound: C 64.01; H, 6.47, 10. • . Brf 19 . 38 % 

C 22 H 26 Br, 3 ^ires C 64.0B ^ {4H , 

20 7.2-7.55 (10H, », 2xPh) PP» 

b) .-.-B-^^rr^ttsZ^on - 
diB ethylsulpho*ide (22 ^J^ uXpnoxiae <60*1) over 15 
sod i» cyanide ,lg) 1- ^^stirred at 24-C for 1 
25 minutes. The reactxon mtetur reaotl0 » 

^ and at (600Bl) . extracted with 

mi«ure was poured into vat were con bined. 

diethyl ether (4*200»1> - W magnesium 
washed with water (100.1) . dried^ ^ ^ column 
30 sulphate and ^uted w ith a h«cane:ethyl 

SSTSai: 2 - ( e-cyanooctyl,-4.S- ai P-yl- 
triable (5.6,. 92%) as an oxl. 

pound: C. 75.13, H. 7.16, H, «.W • M f 15.25. 

35 C 23 H 26 K« 0.5B 2 0 requires, C 75.18. 
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c) 2«r(8-Cyanooctyl)-4,5-diphenyltriazole (3.0g) was 
treated with sulphuric acid (50ml) and water (50ml) and 
the mixture heated at reflux temperature for 4 hours. 
Water (200ml) was added and the cooled mixture was 

5 extracted with ethyl acetate (3 x 75ml) , and the organic 
extracts combined and evaporated to give a solid. 
Recrystallisation from ethanol and water gave 
2- (8-carboxyoctyl) -4 , 5-diphenyltriazole (2.37g, 75%) as a 
white solid m.p. 84-85°C. 

10 Found: C, 72.92; H, 7.20; N, 11.07%; 

C 23 H 27 N 3°2 requires: C, 73.18; H, 7.21; N, 11.13%. 

Example 6 

15 ^ - fs-r^tvrevoctvH -4 . S-aiphenvltriazole 

a) i-(8-Bromooctyl) -4 , 5-diphenyltriazole (ex. example 
5a) (1.8g) was reacted with sodium cyanide in a method 
similar to Example 5b) . Work-up and recrystallisation 

20 from dichloromethane and hexane gave 1- { 8-cyanoocty 1 ) -4 , 5 
diphenyltriazole (1.16g, 74.4%) as a white solid, 
m.p. 77-8 °C 

Found: C, 77.03; H, 7.25; N, 15.35%; 

C 23 H 26 N 4 requires: C, 77.06; H, 7.31; N, 15.63%. 

25 

b) i-( 8 -Cyanooctyl) -4, 5-diphenyltriazole (0.9g) was 
treated with sulphuric acid in a method similar to 
Example 5a. Work-up and recrystallisation from ethanol 
and water gave l- (8-carboxyoctyl) -4, 5-diphenyltriazole 

30 (0.58g, 64%) as a cream solid, m.p. 86-87°C. 
Found: C, 73.10; H, 7.23; N, 10.82%; 
C 23 H 27 N 3°2 requires: C, 73.18, H, 7.21, N, 11.13%. 
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. f „ ^-ir,-^ I n inimr-*^" 8 * 

acid (Ual) «" »•»*•* ** reflUX "T -esidue dissolved 

solv.nt «. reaov.a in ™cuo. *e <50»1> , dried 

in di.t>yl .tner (lOOnl). „ 
.nd .vaporated. The rasidu. «» -""^S to give 
2 . { 8-ethoxyc«rbonyXoetyl) -4 . s-diph««yltr»z 



25 



76%) as an oil. 



Pound-. C, 73.84, B, 7.78! ». 



BxaiBPte-fc 





I 



I 

with a h.xane :e thyi aetata ,.ve ( ^ ^ 

carbon^exyli-^.S-diph^yltria^ol' « ) 

n^: C, 73.10! H, 7.45. H. 

CAM c ' 71 -"' H ' lM ' 



^a-pple 9 



30 



- ffr — inn ^mmm^^ j 

2 . ( 6.Ethoxycar b onylhexyl)-4,5-diphenyltriazole 
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^. with sodium hydroxide in a method 
,0.«lg, «*) as white needles -I- " 

Found: C. 71.30; H, 6.54,- *' ^ „, a . 90 X. 

C 21 H„M 3 0 3 0.2H 2 0 r^ires: C, 71.44, H, 



15 



20 



S exylcarbodii»id. (25.4,) and ^ * t ur. for 20 
™« stirred under nitrogen at roo» tmperatur 
IT, Th* reaction -ixtur. vas 1 £ 
filtrate was evaporat* to «itn 5% 

... ais.olved in .ic.lor^e . turataa ^ 

hydrochlorxc acid (3 * 17 ^- sodiuB 
hydrogen carbonat. solution ( x MgnM ium 
chloride solution (220ml) , drx*r over an*/ 
^te and evaporated « heMne = 
chromatography on siUe. gel e ™\ ^ oi i „as 

^cnlorcethane gradient ««U ^^^x 
stirred in here to give 2-«o solid 
8-bromooctanoate (27.1g, 52.7*) » 
,.p. 60-61-C , M (2H , 

~ * ^ ,2K t »S .-M («, s. Ml. 

CH 2 C=0) , 3.4 (2H,t, WW1 2' 

7.35-7.95 (10H, », 2XPh) PP«. 

* *h« above ester (26. 8g) , ammonium 
b) A mixture of the above e } was 

acetate (I9.4g) and glacial acet ^ 

stirred at WC under nitrogen, for 2 ho 



25 
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gl.ci.1 acetic .old was remove in vacuo 

rf. the aauaoua vbs extracted with 
(1000.1) was »ddad. Thejqu. ^ ^ 

d iohlorom.thar* (3 x 2S«a> . Bodiu , 

cabined. v.sh.a with v.t« (200.1) . iuB , , 

chloride .olution (200*) . dried over .nhydro ^ , 

^phate and av.por.ted "J^*JZZ>Z~a™ ' 

ohro.atogr.phy on silic. «el eluted wren 

^e ^bro^heptyu^.s-dipwny^ 016 ( "- 099 ' ^ , 

(^C!,) 1-4 <6H. ., 3X CH 2 ). l.W (4H. ., j 
7.3-7.7 (10H, », 23CPh) PP». 

c) 2-<7- B ro^l»-4.5^-»^;^ » a !• 
^laulphoxide (S^. was »«ed «er« ^ 

ni*"" <* CyanldB ^ 50 . c for 2b. cooled ■ 

rscnl) . The reaction was stirred at 50 c . 

. * ( -to water (500^). The aqueous was extractea 

a™ 1 P 00 " 3 int ° " at " ' ° ' a9 ether extracts were 
with diethyl ether (4 x 250.1) . »e • oos - 

coined, w«*ed with water (25**) . ^ , 

Mg nesiu. sulphate and ev.por.ted « V 
coluM. chromatography on silica gel ^"^"^ 
di ehloro»eth.n. gradient gave 2- (7-cy»oheptyl) 4.5 | 
aiphenyloxazole <4.89g. 41*) a. an oil. 
i Pound: c, 80.20; B, 7.02i ». »•«* 

c 2J H 24 H 2 o requires: c. ...31; B, 7.18; n. 8.16%. | 

rr. r rr-urtioi - — , 

'° ^-(r-car^eptyD^.^diph-yicx^ol. 
41.7*) as a crem solid, ».P- 82-83'C. 
pound: c, 76.07; H, 6.99; M. 3 - 79 *' 
^,B 25 H0 3 reouir..: C. 76.00; B, 6.93; .. 3.85*- 
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n _ n t i - ^p^wviwrff^i-t-vll nctnnoic acid , 

a) Formyldeoxybenzoin (10g) was suspended in ethanol 
(50ml) and hydrazine hydrate (5ml) added giving an orange 
solution which warmed to 40-C. This solution was stirred 
at room temperature for 3 hours and the solvent 
evaporated. The resulting oil was taken up in 
dichloromethane and washed with dilute hydrochloric acid 
(pH2) and water, dried over potassium carbonate and 
evaporated to an orange solid. This was boiled in ether, 
cooled and filtered giving 3,4-diphenylpyrazole (5.64g, 
57%) as pale yellow crystals, m.p. 155-6°C. 
HHR S (CDC1 3 ) 7.2-7.5 (10 H, m, 2 X Ph) , 7.6 (lH f S, 
pyraz 5-H) ppm 

b) A mixture of 3 f 4-diphenylpyrazole (2.2g), ethyl 
8-bro»ooctanoate (5.5g) and potassium carbonate (3.7g) m 
dry butanone (50ml) was heated at reflux temperature for 
44 hours. The mixture was filtered and the filtrate 
evaporated to an oil which was chromatographed on silxca 
gel (hexane/ethyl acetate) . The oil obtained was heated 
at reflux temperature in a mixture of ethanol and 2N 
sodium hydroxide (1:1) for 1 hour. The ethanol was 
evaporated and the aqueous residue was acidified with 
dilute hydrochloric acid to pH 3, extracted with 
dichloromethane, dried over magnesium sulphate and 
evaporated to a solid. This was recrystallised from 
dichloromethane/ether to give 8 -(3,4-diphenylpyrazol- 
l-yl)octanoic acid <0.48g, 13%) as colourless crystals, 

tt.p. 114-5*C. 

Found: C, 76.02; H, 7.25? K, 7.63% 
35 C 23 H 26 N 2 0 2 requires: C, 76.21; H, 7.23; N. 7.73% 
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c) The mother liquor from above was evaporated to an 

oil which was chromatographed on silica gel 

(dichloromethane/metnanol) giving a solid which was 

recrystallised from ether/petroleum ether to give 

8- (4 , 5-diphenylpyrazol-l-yl) octanoic acid (O.lSg, 5%) as 

colourless crystals, m.p. 94-5°C. 

Found: C, 76.53f H, 7.26; N, 7.82% 

C 23 H 26 H 2 0 2 requires: c, 76.21; H, 7.23; N, 7.73% 
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BIOLOGK 



METHOD FOR MEASUREMENT OF AGGREGATION OF WASHED HUMAN 
PLATELETS 

5 

Platelets were prepared from freshly drawn human 
blood. Blood was collected into acid citrate 
anticoagulant, centrifuged (5 min at soog) , and the upper 
layer of platelet-rich plasma was removed. This 
lO . platelet-rich plasma was incubated with aspirin (IOO11M) 
for 10 min at 37«C and then centrifuged (15 min at 200g). 
The platelet pellet was resuspended (at approx. 1.5 x 10 
cells/ml) in medium containing NaCl (l45mM) , KC1 (5mM) , 
MgCl 2 (IBM), CaCl 2 (0.2mM), Hepes (lOmH, pH 7.4 at 

15 37»C) , glucose (lOmM) , apyrase (10w/ml) . Aggregation 

was monitored (as a change in optical density) at 37«c in 
a 4 channel aggregometer (PAP-4 from Biodata Corp.). 
Fibrinogen (lmg/ml) and CaCl 2 (MM) were added to 
aliguots of platelets that were continuously stirred. 

20 The test compound (or 0.1% DMSO vehicle) was added 2 min 
before the aggregatory stimulus (1|* U46619) . The 
extent of aggregation was assessed 4 min after addition 
of the stimulus, and was calculated as % of the control 
response in the absence of test compound. Dose-response 

25 curves were constructed for measurement of IC 50 values 
for each compound. 

METHOD FOR MEASUREMENT OF Kj FOR INHIBITIOH OF 
[3 H ]ILOPROST BINDING TO HUMAN PLATELET MEMBRANES 

Membranes were prepared from outdated platelet-rich 
plasma concentrates obtained from the Blood Transfusion 
service. The platelets were homogenised in buffer 
containing Tris-Cl (5mM, pH 7.4 at 20-C) and EDTA 
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The 



<0.25»M). and then centrifuge* (10 mi* at 26,000g). 

" llet m washed twice by homogenisation in 

membrane pellet was w»u» 

buffer containing Tris-Cl (50mM, pH 7.4 at 20 C) an^ 
(0.25 mM), followed by centrifugation F - 
If r^HUloprost binding, membranes (0.4-0.8mg) were 
Incubalea ln the presence of Tris-Cl (50mH, pH 7.4 at 
incubated in w»f r 3 H]il0 prost (lOnM) , 

20-C), MgCl 2 (4mM>, EDIA (40|*> , t *J~°* 

t<i m\ and varying concentrations of the **** 
I *oT domination of non-specific binding, 
compounds. For determina (tripli cates for 

20 pM iloprost was included^ The tube { ^ 
each condition) were set up on ice, ana 

raoid filtration on Whatman GP/B filters using 
Heritor. ^he filters were washed and then counted for 

H ^~Litv ^ K . o£ the test compounds for 
radioactivity. The i hUBan plate iet 

inhibition of binding of [ H l llopr _ or displaC ement 
membranes was calculated from the IC 50 for displacem 

of [ 3 H] iloprost binding. 



«. compound, of th. Exa.pl.. in 
(action, i, the ran* of*» 0 0 ^ .3*. 

and Ki<i*> valuas in th. range of fro» 0.8 



25 



WO 92/M334 PCT/GB9 1/01 545 



-21- 

Claims: 

1. A compound of structure CI): 

5 




(I) 



10 in which 

each group Ar is the same or different and is optionally 

substituted phenyl or optionally substituted 

heteroaryl; 
X is nitrogen or CR 1 
15 Y is nitrogen, NCCH^nA or C(CH 2 ) n A 

Z is nitrogen, oxygen or NfGH^jjA, and the dotted 

line indicates the optional presence of a double 

bond so as to form a fully unsaturated heterocyclic 

ring; 

20 R 1 is hydrogen, c 1-4 alkyl, optionally substituted 
phenyl or optionally substituted heteroaryl; 
n is 4 to 12; and 

A is C0 2 H or a group hydrolysable to C0 2 H, 

5-tetrazolyl, S0 3 H, P(0)(0R) 2 , P(0)(0H) 2 , or 
25 P(0) (R) (OR) in which R is hydrogen or C^alkyl, 

or a pharmaceutically acceptable salt thereof, 
provided that 

• X, ¥ and Z are not all at the same time, 
nitrogen; 

30 • when X is CR 1 , Y and Z are not both nitrogen; 

when Y is N(CH 2 ) n A, Z is nitrogen; and 

• when Z is oxygen, Y is C(CH 2 ) n A. 
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2. A compound according to claim 1 in which each 
group Ar is phenyl, X and Z are both nitrogen and Y is 
N(CH 2 ) n X in which n is 8 and X is C0 2 R in which R 
is c^alkyl. 

5 3. A process for preparing a compound according to 

claim 1 which comprises: 

(a) for compounds in which Z is other than oxygen 
10 reaction of a compound of structure (II) : 



"TV 

15 H 



in which 

Ar and X are as described in structure (I) and Y a is H 
20 or C(CH 2 )nA; with a compound of structure: 

L(CH 2 )„A 

in which n and A are as described for structure (I) and L 
25 is a leaving group; or 

(b) reaction of a compound of structure (IV) : 
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in which Ar and X are as described in structure (I) , Y b 
is N, N(CH 2 ) n A b or C(CH 2 ) n A b , Z b is N, O or 
N(CH2)nA b provided that: 

• X, Y b and 2 b are not all nitrogen, 

when X is CR 1 , Y b and Z b are not both nitrogen, 
when Y b is NCCHj)^, 2 b is nitrogen, and 

• when Z b is O f Y b is -CCC^)^; 

A b is a group convertible to a group A as described in 
structure (I), with a reagent suitable to convert the 
group A b into a group A and, optionally thereafter, 
converting one group A into another group A, and 
optionally forming a salt. 

5. A pharmaceutical composition comprising a 
compound according to claim 1 or a pharmaceutical^ 
acceptable salt thereof and a pharmaceutical carrier. 

6. A compound according to claim 1 for use in 
therapy. 
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